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(57) ABSTRACT

A lamp adjuster for adjusting the aim of a headlamp. The
adjuster includes a housing having a first adjustment point, a
gear having a second adjustment point, and an output shaft
disposed at least partially within and functionally engaging
the gear. Movement of the output shait can be effected using
cither the first adjustment point or the second adjustment
point. The adjuster can also 1include a clutching feature.
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1
LAMP ADJUSTER

BACKGROUND OF THE INVENTION

The present invention relates generally to adjusters that are
used to adjust the aim of a vehicle lamp. Specifically, this
invention relates to a vehicle lamp adjuster that can be
adjusted from more than one location and can include a
clutching mechanism.

Vehicles such as automobiles typically have several lamps
including head lamps and fog lamps. These lamps generally
include a housing supporting a retlector and a lens with a bulb
mounted therebetween, and are often securely fit into mount-
ing brackets attached to the vehicle. Together, a lamp and a
mounting bracket form a complete lamp assembly. Once the
lamp assembly has been manufactured and installed into a
vehicle, the lamp must be adjusted to the proper aim. As a
result of accidents, maintenance, and normal vibrations and
wear, the aim of the lamp must be occasionally adjusted
during the lifetime of the vehicle as well.

One method of adjusting the aim of the lamp 1involves using,
an adjuster. The adjuster may be formed as part of the mount-
ing bracket or may be a separate part that communicates with
both the lamp and the mounting bracket. One known type of
adjuster comprises a housing and an output shaft extending
therefrom. The output shatt 1s engaged to the lamp. Actuation
or operation of the adjuster causes the output shaft to move
with respect to the lamp assembly. Such movement causes the
lamp to pivot or otherwise move with respect to the mounting
bracket, thereby adjusting the aim of the lamp.

One example of this type of adjuster, disclosed in U.S. Pat.
No. 6,257,747 to Burton, requires manual operation. The
housing of the adjuster has an opening and a gear positioned
inside the housing. The gear 1s functionally engaged to the
output shaft. An mput shaft 1s inserted into the opening and
interacts with the gear. Actuation of the input shatt results 1n
rotation of the gear and engaged output shaft. The gear trans-
lates actuation of the input shait into movement of the output
shaft. Numerous variations and improvements exist on this
concept.

Due to the range of lamp assemblies and vehicles, adjusters
that can be used 1n connection with several different lamp
assemblies and vehicles are desirable. Most currently avail-
able adjusters have a single accessible adjustment point,
namely, the input shaft. A range of input shaft configurations
are currently available, for example, the Burton *747 patent
referenced above discloses an adjuster having an input shaft
disposed perpendicular to the output shait and U.S. Pat. Nos.
6,474,850 and 6,913,374, both to Burton, disclose an adjuster
having an input shaft disposed parallel to the output shatt.
While the Burton designs are very elfective for many appli-
cations, they all provide a single adjustment point and require
the use of a different adjuster 11 a different adjustment point
location 1s required for a particular application. As well, they
do not provide the flexibility or convemence that would
accompany a single adjuster capable of being adjusted at
multiple points.

Accordingly, a need exists for an improved lamp adjuster
that solves these and other deficiencies in the prior art. Of
course, the present invention may be used in a multitude of
situations where similar performance capabilities are
required.

SUMMARY OF THE INVENTION

The present invention provides a lamp adjuster that 1s cost-
elfective, provides improved functionality, and which solves

10

15

20

25

30

35

40

45

50

55

60

65

2

certain of the problems raised or not solved by existing
designs. The adjuster of the present invention includes a hous-
ing having a first adjustment point, a gear having a second
adjustment point and an extended cylindrical portion, an out-
put shaft disposed at least partially within and functionally
engaging the extended cylindrical portion and having a ball
stud disposed at one end thereof Movement of the output shaift
can be effected using either the first adjustment point or the
second adjustment point.

The adjuster may further include a clutching feature. The
clutching feature includes a first threaded portion and a sec-
ond threaded portion on the output shait, wherein the first
threaded portion has a major diameter greater than that of the
second threaded portion, and has a clutching slot disposed
thereon. The first threaded portion of the output shaft and the
extended cylindrical portion of the gear are 1n full thread-to-
thread engagement and the second threaded portion and the
extended cylindrical portion are in minimal engagement. The
clutching slot allows the first threaded portion to tlex inward
and disengage from the extended cylindrical portion 1n
response 1o excessive resistance to linear movement at any
point along the travel path of the output shaft. The minimal
engagement between the second threaded portion and the
extended cylindrical portion, as opposed to no engagement,
supports the output shaft in the extended cylindrical portion to
minimize side-to-side deflection of the output shatft.

The present mvention also contemplates a lamp for a
vehicle. The lamp of the present invention includes a lamp
housing, a lens supported by the housing, a retlector sup-
ported by the housing, a bulb disposed between the lens and
the reflector, and an adjuster functionally engaged to the
reflector. The adjuster includes a housing, at least two adjust-
ment points, a gear, and an output shait having a first threaded
portion and a second threaded portion, wherein the first
threaded portion has a major diameter greater than that of the
second threaded portion, and wherein the first threaded por-
tion i1ncludes a clutching slot. If desired, the housing of the
adjuster may be integrally formed as part of the lamp housing.

The adjuster and lamp assembly of the present mvention
have several advantages over existing adjusters and lamp
assemblies. Most significantly, the adjuster can be adjusted
from more than one adjustment point, and regardless of which
adjustment point 1s used, the adjuster can include a clutching
teature that allows the adjuster to clutch at any point along the
travel path of the output shait. The multiple adjustment points
allow the adjuster to be used 1n a variety of applications, and
the clutching feature protects against damage to the adjuster
and lamp. Fach of the adjustment points can mate with a
conventional driver, making the use of the adjuster of the
present invention even more flexible.

While one possible application of the present invention 1s
in connection with a vehicle lamp, many other applications
are possible and references to use 1n connection with a vehicle
lamp should not be deemed to limit the uses of the present
invention. The terms used herein should not be interpreted as
being limited to specific forms, shapes, or compositions.
Rather, the parts may have a wide variety of shapes and forms
and may be composed of a wide variety of materials. These
and other objects and advantages of the present invention will
become apparent from the detailed description, claims, and
accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front perspective view of an adjuster 1n accor-
dance with the present invention;

FIG. 2 1s a rear perspective view of the adjuster of FIG. 1;
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FIG. 3 1s an exploded perspective view of the adjuster of
FIG. 1.

FI1G. 4 1s a cross-sectional view of the gear and output shaft
of FIG. 1, taken along plane 4-4 of FIG. 1;

FIG. 5 1s an exploded, partial cross-sectional view of the
gear and output shaft of FIG. 4; and

FIG. 6 1s a cross-sectional view of the adjuster of FIG. 1,
taken along plane 6-6 of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, an adjuster 10 according to
one embodiment of the present invention includes a housing
12, an output shatt 14, a gear 16, and a gasket 18. The housing
12 includes an mput boss 20 and a nose 22 having a set of
tangs 32 and a set of tabs 34. The output shaft 14 includes a
first threaded portion 24 at one end thereof, a second threaded
portion 26 adjacent the first threaded portion 24, a ball stud 28
having a recess 44 and disposed at the other end thereof, and
a channel 30 that runs along the length of the output shait 14.
The second threaded portion 26 has a smaller major thread
diameter than the first threaded portion 24, and the first
threaded portion 24 has a clutching slot 46 formed therein, as
1s best shown 1 FIG. 5. The gear 16 has teeth 36, a head 38,
and an extended cylindrical portion 40. As best shown 1n
FIGS. 4 and 3, the extended cylindrical portion 40 has internal
threads 42 along its length.

To assemble the adjuster 10 of the present invention, sev-
eral methods could be used, however the following method
has been found to be particularly effective. The gasket 18 1s
first placed around the nose 22 of the housing 12 and snapped
past tabs 34, which secure the gasket 18 in place. The gasket
18 will serve as a seal between the adjuster 10 and the lamp
assembly or mounting hardware 1n which 1t 1s installed. The
output shaft 14 1s then driven into the extended cylindrical
portion 40 of the gear 16 to a desired pre-set position dictated
by the lamp assembly and vehicle in which the adjuster 10
will be 1nstalled. The recess 44 1n ball stud 28 of the output
shaft 14 can be used to drive the output shait 14. The recess 44
preferably accepts a TORX® head driver, but other driving
tools could of course also be used, and the ball stud 28 could
be driven without the assistance of a recess 44. The first
threaded portion 24 of the output shaft 14 engages the threads
42 of the extended cylindrical portion 40 of the gear 16 as the
output shait 14 i1s driven into the gear 16. The first threaded
portion 24 and the threads 42 are 1n a fully threaded, mating,
engagement, while the second threaded portion 26 and the
threads 42 are 1n a limited mating engagement because the
second threaded portion 26 has a smaller major diameter than
the first threaded portion 24. To continue assembly of the
adjuster 10, a second gasket (not shown) can be placed around
the extended cylindrical portion 40 of the gear 16 to create a
seal between the housing 12 and the gear 16. Then, the output
shaft-gear 14-16 subassembly 1s pressed into housing 12 such
that the ball stud 28 end of the output shait 14 extends from
the nose 22 of the housing 12 and the housing tangs 32 are
disposed 1n the channel 30 of the output shait 14. The adjuster
10 can then be installed 1n a lamp assembly (not shown) such
that the ball stud 28 of the output shait 14 functionally
engages the lamp.

Once stalled, the adjuster 10 can be used to adjust the
lamp. An operator can choose between two different points of
adjustment using the adjuster 10 of the present invention. A
driver can be inserted into the iput boss 20 on the top of the
housing 12 to mate with the gear teeth 36. A driver with a
Phillips #2 drive bit works well 1n this application, but other
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drivers could also be used. The gear teeth 36 can be designed
to accommodate a number of different drivers as well. As the
selected driver 1s turned, the gear 16 rotates. Because the
output shait 14 1s 1n threaded engagement with the gear 16 but
prevented from rotation by the tangs 32 disposed within chan-
nel 30, the rotation of the gear 16 causes the output shaft 14 to
translate linearly. The linear translation of the output shait 14
elfects adjustment of the lamp. Alternatively, the driver or
other input shait could be permanently positioned within the
housing 12. An operator can also use the head 38 of the gear
16 to effect adjustment. The head 38 1s preferably hexagon-
shaped to mate with a 2" hex socket, but other shapes and
tools could also be used to turn the head 38. Turning the head
38 turns the gear 16, which, 1n the same manner described
above, causes the output shatt 14 to translate linearly, thereby
cifecting adjustment of the lamp. Thus, the adjuster 10 of the
present invention can be adjusted 1n two ditl

crent ways, from
two different adjustment points. In the embodiments shown,
the adjustment points are oriented perpendicular to one
another, which will allow the adjuster to be used 1n a wide
range ol applications, however, the adjustment points could
be positioned at other locations and angles with respect to one
another as well.

Using eirther adjustment method, the adjuster 10 includes a
clutching feature to prevent damage to the adjuster as a result
ol over-adjustment, excessive torque application, or other
resistance to the linear movement of the output shaft 14. The
difference between the major thread diameters of the first
threaded portion 24 and the second threaded portion 26 com-
bined with the clutching slot 46 disposed within the first
threaded portion 24 allow the output shaft 14 to clutch along
the enftire length of travel, regardless of which adjustment
pointis used. As previously described, the major thread diam-
cter of the first threaded portion 24 1s larger than that of the
second threaded portion 26. The first threaded portion 24
spans a smaller section of the length of the output shaft 14 as
well. For example, as shown in FIG. 5, the first threaded
portion may contain only a few threads, while the second
threaded portion may contain about twenty threads. One pos-
sible major thread diameter for the first threaded portion 24 1s
38", and more specifically a 34-16 UNC Class 3 A thread.
Other numbers, diameters and types of threads for each por-
tion 24, 26 could also be used as necessary for each applica-
tion. It1s also possible to use an unthreaded portion 1n place of
the second threaded portion 26, however, a second threaded
portion 26 1s preferable, as described below, to support the
output shait 14 in the extended cylindrical portion 40 and
prevent side-to-side detlection of the output shait 14.

In operation, the first threaded portion 24 1s 1n full thread-
to-thread engagement with the threads 42, and the second
threaded portion 26 1s minimally engaged with threads 42 to
provide adequate support between the second threaded por-
tion 26 and the internal threads 42 to minimize side-to-side
deflection of the output shaift 14. When the adjuster 1s over-
adjusted, or subjected to excessive torque or force at any point
along the output shaft 14, the slot 46 1n the first threaded
portion 24 allows the first threaded portion 24 to flex mnward
and disengage from the threads 42 and thereby prevent dam-
age to the adjuster or lamp. Once the excessive torque or load
1s relieved, the first threaded portion 24 flexes back outward to
reengage the threads 42. This engagement and disengage-
ment can occur at any point as the output shait 14 travels
forward and backward in the extended cylindrical portion 40
of the gear 16. Thus, the adjuster 10 1s protected not only from
excessive torque or loads applied when the output shaft 14 1s
at either end of the travel path, but at any time an excessive
torque or load 1s applied.




US 7,762,636 B2

S

The housing 12, output shait 14 and gear 16 can be manu-
factured from plastic materials, making them very light-
weight and mexpensive to produce. Other materials could
also be used, such as metal and composite matenals, but
lightweight and inexpensive materials are preferred. The gas-
kets can be manufactured from a number of different materi-
als, including rubber and silicone materials.

The adjuster 10 of the present invention may have other
applications aside from use 1n connection with vehicle lamp
assemblies. Although the invention has been herein shown
and described 1n what 1s perceived to be the most practical and
preferred embodiments, 1t 1s to be understood that the mnven-
tion 1s not intended to be limited to the specific embodiments
set forth above. Rather, it 1s recognized that modifications
may be made by one of skill in the art of the invention without
departing from the spirit or intent of the invention and, there-
fore, the 1nvention 1s to be taken as including all reasonable
equivalents to the subject matter of the appended claims.

What 1s claimed 1s:

1. A lamp adjuster comprising;:

a housing having a first adjustment point;

a gear having a second adjustment point and an extended
cylindrical portion, the extended cylindrical portion dis-
posed at least partially within the housing and having an
at least partially threaded interior;

an output shaft disposed at least partially within the hous-
ing, the output shait having first and second threaded
portions and a ball stud disposed at one end thereof;

wherein the first threaded portion has a major thread diam-
cter distinct from the major thread diameter of the sec-
ond threaded portion, and the first and second threaded
portions functionally engage the at least partially
threaded interior of the extended cylindrical portion; and

wherein movement of the output shaft can be effected
using either the first adjustment point or the second
adjustment point.

2. The lamp adjuster of claim 1, wherein the first adjust-

ment point 1s an mnput boss for receiving a driver.

3. The lamp adjuster of claim 1, wherein the first adjust-
ment point 1s an input shatt.

4. The lamp adjuster of claim 1, wherein the second adjust-
ment point 1s a head of the gear shaped for engaging a driver.

5. The lamp adjuster of claim 1, wherein the first adjust-
ment point and the second adjustment point are positioned
perpendicular to one another.

6. The lamp adjuster of claim 1, further comprising a
clutching slot 1n the output shafit at the first threaded portion
thereol.

7. A lamp adjuster comprising:

a housing having a first adjustment point;

a gear having a second adjustment point and an extended
cylindrical portion, the extended cylindrical portion dis-
posed at least partially within the housing and having an
at least partially threaded interior;

an output shaft disposed at least partially within the hous-
ing, the output shaft having first and second threaded
portions and a ball stud disposed at one end thereof;

wherein the first threaded portion has a major thread diam-
cter greater than that of the second threaded portion, and
the first and second threaded portions functionally
engage the at least partially threaded interior of the
extended cylindrical portion; and

wherein movement of the output shaft can be effected
using either the first adjustment point or the second
adjustment point.

8. A lamp adjuster comprising:

a housing having a first adjustment point;

10

15

20

25

30

35

40

45

50

55

60

65

6

a gear having a second adjustment point and an extended
cylindrical portion, the extended cylindrical portion dis-
posed at least partially within the housing and having an
at least partially threaded interior;

an output shaft disposed at least partially within the hous-
ing, the output shait having first and second threaded
portions functionally engaging the at least partially
threaded interior of the extended cylindrical portion and
having a ball stud disposed at one end thereof;

wherein the first threaded portion of the output shait is 1n
fla1l thread-to-thread engagement with the at least par-
tially threaded interior of the extended cylindrical por-
tion and the second threaded portion of the output shaft
1s 1n minimal thread-to-thread engagement with the at
least partially threaded interior of the extended cylindri-
cal portion; and

wherein movement of the output shaft can be effected
using either the first adjustment point or the second
adjustment point.

9. A lamp adjuster comprising:

a housing having a first adjustment point;

a gear having a second adjustment point and an extended
cylindrical portion, the extended cylindrical portion dis-
posed at least partially within the housing;

an output shaft disposed at least partially within and func-
tionally engaging the extended cylindrical portion and
having a ball stud disposed at one end thereof;

a first threaded portion and a second threaded portion on
the output shatt, the first threaded portion having a major
diameter greater than that of the second threaded portion
and having a clutching slot disposed thereon; and

wherein movement of the output shaft can be effected
using either the first adjustment point of the second
adjustment point.

10. The lamp adjuster of claim 9, wherein the first threaded
portion and the extended cylindrical portion are 1n full thread-
to-thread engagement and the second threaded portion and
the extended cylindrical portion are 1n minimal thread-to-
thread engagement.

11. The lamp adjuster of claim 9, wherein the housing
includes an input boss for recerving a driver and the gear
includes a head shaped to mate with a driver.

12. The lamp adjuster of claim 9, wherein the ball stud
includes a recess for accepting a driver.

13. The lamp adjuster of claim 9, wherein the housing
includes tangs that prevent the output shaft from rotating.

14. The lamp assembly of claim 9, wherein the clutching
slot allows a portion of the output shaft to flex inwardly 1n
response to excessive resistance to linear movement.

15. A lamp for a vehicle, the lamp comprising:

a lamp housing;

a lens supported by the housing;

a retlector supported by the housing;

a bulb disposed between the lens and the reflector; and

an adjuster functionally engaged to the reflector, the
adjuster including a housing having a first adjustment
pomnt a gear having a second adjust point and an
extended cylindrical portion disposed at least partially
within the housing and having an at least partially
threaded interior, and an output shaft disposed at least
partially within the housing and having a first threaded
portion and a second threaded portion, wherein the first
threaded portion has a major diameter greater than that
of the second threaded portion, the first threaded portion
includes a clutching slot, and wherein movement of the
output shaft can be effected using either the first adjust-
ment point or the second adjustment point.
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16. The lamp of claam 15, wherein at least one of the 17. The lamp of claim 15, wherein each of the adjustment
adjustment points 1s oriented perpendicular to a longitudinal points mate with conventional drivers.

axis of the output shaft and at least one of the adjustment
points 1s oriented parallel to the longitudinal axis. * ok ok ko
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